TRANSLATION  NO.  <T  3  V  3 


DEPARTMENT  OF  THE  ARMY 
Fort  Detrick 
Frederick,  Maryland 


RepH/duC;»H  by  tho 

C  ‘  URINGHOUSE 
foi  ^ock»rftl  Sc irtnlibc  &  Techmc*»l 
Information  Sprmgfiold  Vi  221M 


ui.-Y  or  Tin;  iueectivity  o?  nucleic  acids  in  insect  tissue  culture 

(Experiments  with  the  DIIA-oontaining  virus  of  nuclear  polyhedro©!© 

r>£  silkworms) 


/Vollowing  is  tho  translation  of  an  article  by  V.  D. 
Miloserdova,  Institute  of  Microbiology  and  Virology, 
AN  UkSSR,  Kiev,  published  in  the  Rus a ian-language 
periodical  Voproay  Vlrusologll  (Probloms  of  Virology) 
No  4,  1965  ."“pageo  417-426.  It  wa3  submitted  on 
1G  Apr  1964.JT 


In  the  last  5  years  many  reports  have  appeared  in  the  literature 
co. looming  tho  investigations  of  the  infeotivity  of  preparations  of 
viral  nucleic  acids  in  tisr.uo  cultures  of  vertobrates.  At  first 
iruny  authors  could  not  achieve  success  in  the  contamination  of  tissue 
culturos  by  moans  of  diroot  introduction  of  nucleic  acids  which  wore 
isolated  from  viral  material.  Treatment  of  tho  tissuo  cultures  with 
hyportonic  salino  solutions  prior  to  the  administration  of  prepara¬ 
tions  of  infectious  nuoloic  acids  promotod  contamination  and 
increased  (  ho  titors  of  infeotivity  in  a  dependence  on  an  increase 
in  the  concentration  of  the  solutions.  Thus  0.  G.  Andzhap>aridzo 
and  associates  detected  a  positivo  influence  of  a  1  li  solution  of 
‘hCl  on  tho  nanifo station  of  a  oytopathic  effect  of  RNA  from  tho 
virus  of  tick-borno  enoephalitis  in  tissuo  cultures  of  vortebratoo * 

Gimilar  investigations  wore  also  conducted  on  tissuo  cultures 
<<f  plants,  llirth  and  Lebourier  were  able  to  cause  tho  infection  of 
plant  colls  in  a  culturo  of  Infectious  RNA  from  the  tobacco  mosaic 
virus,  Tho  authors  ostabli3hod  that  the  infeotivity  of  RNA  was 
100-'.’G0  times  lower  than  tho  infeotivity  of  the  tobacco  mosaic  virus 
it So If 

Tiro  possibility  of  tho  production  of  th  s  virus  in  insects  with 
the  hslp  of  RIIa  preparations  from  a  host  which  was  infected  with  tho 
i/.i.-typo  virus  was  first  demonstrated  by  S.  il.  Gershenzon  and 
associates  1°  I960  in  experiments  with  tho  chrysalis  and  larvae 
of  benbyx  ZE7-  The  authors  isolated  RNA  from  bombyx  caterpillars 
which  noro  :mfocted  with  nuclear  polyhedro3is  and  administered  it 
to  healthy  caterpillars,  as  a  rosult  of  which  the  latter  became 
ill  with  jaundice. 

The  aim  of  our  investigations  was  a  study  of  the  infeotivity 
of  r.aclcic  acids  (DHA  and  RNA),  isolatod  from  Jaundice  infected 
larv..  and  clirysalises  of  bom?  yx,  and  also  the  inx’eotivity  of  pure 
»ir-s  of  nuclear  polyliedro3is  in  inseot  tissuo  cultures, 

in  tho  tests  we  used  tis3uo  oultures  of  silkworm  ovaries,  taken 
from  the  stage  of  early  chrysalis,  seminal  oysts  from  larvae  and 
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cliryu*«.llooa,  and  alao  cultures  or  blood  colls  from  silkworm  lar.n c. 

Aa  tho  oultural  medium  wo  used  the  synthetic  amino  acid  medium 
or  Graoo  *  with  tho  addition  of  a  protein  blood  substitute  insterd 
of  hemolymph  /Z7  • 

Tho  amino  ftoid  modium  prepared  by  U3  differed  from  draco’s  medium 
by  tho  fact  that  ins  toad  of  lovorotatory  we  used  a  douolu  amount  of 
racemic  amino  aolds. 


ilatorials  and  Methods 

Tho  silkworm  ohrysaliaea  woro  initially  sterilised  in  G0°  alco¬ 
hol  for  10  minutes  and  then  in  06°  alcohol  and  dried  with  sterile 
filter  pnpor.  V/ith  sterile  scissors  the  integumunt  was  out  from 
tho  dorsal  3urfaoe  and  tho  ovnrios  wero  extracted,  initially  t:!cy 
wore  placed  in  Puok  solution  /77.  thon  rinsed  three  times  in* this 
solution  and  then  in  nutrient  medium. 

after  washing,  tho  tubules  woro  extracted  from  tho  ovaries 
with  dissecting  noedlos  and  treajted  with  trypsin. 

Tho  trypsin  was  prepared  on  Puck  solution  in  a  c one ont ratio** 
of  1.5/o,  storilizod  by  moans  of  filtration  through  a  delta  filter, 
and  presorvod  in  a  frozon  state.  Prior  to  u3o  the  trypsin  w;.a 
dilutod  10  times  with  this  same  solution  and  tissues  of  ovary 
tubuloa,  cut  into  pieces  2-3  ram  in  size,  woro  placed  in  it.  They 
wore  maintained  in  tho  solution  of  trypsin  for  30  minutes,  all  the 
time  l'dng  mixed  by  hand  or  on  a  magnetic  mixnr.  Then  they  vero 
centrifuged  for  2-3  minuteo  at  1500  rpm;  tho  oollulnr  precipitate 
was  rinsed  with  oultural  medium  and  the  cultural  suspension  was 
prenarod.  A  drop  of  oell  suspension  was  placed  on  a  cover  glass 
and  cultivated  in  hanging  drop  over  the  hole  in  tho  3lido.  Thu 
cover  glass  wa3  attached  to  the  slide  with  a  mixture  of  paraffin 
and 'wax. 

The  suspension  of  cells  of  sominal  cysts  v/as  prepared  without 
trontnont  with  trypsin,  sinoe  during  cutting  of  the  tostes  the 
cysts  theinsolves  ran  out  and  thorough  mixing,  with  tho  help  of  a 
pipette,  of  fragments  of  testes  with  nutriont  medium  was  full,y 
sufficient  for  obtaining  a  cell  suspension.  Tho  latter  was  also 
cultivated  by  the  hanging  drop  method. 

For  the  preparation  of  oultures  of  hemocyte3  blood  was  collected 
from  surfneo  storilizod  oaterplllars  into  storilo  tost  tubor  and 
contrifugod  for  no  less  than  5  minutes  at  2000  rpm. 

Tho  fluid  was  decanted  and  the  precipitate  of  colls  v/ac 
sevornl  tiraos  with  oultural  medium,  on  which  tho  suspension  of 
homocytos  was  prepared. 
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■i'.s  a  rulo  tho  culturoa  for  experiments  on  studying  the  ir.foc- 
tivity  of  preparations  of  nuoloio  aoida  were  prepared  the  day  before 
the  experiment  waa  3Ct  up. 

Preparations  of  nuoloic  acids  (L'-T*  and  UHA )  were  isolated  by 
the  biochemistry  group  in  our  laboratory  under  the  guidance  ex' 
i.  P •  Kolc.  Those  acids  wero  isolated  by  the  phenol  motiou  fro i., 
silkwork  larvae  and  chrysalises, which  wero  infoctcd  with  the 
nuclear  polyhodroaia  virus,  on  the  4th-bth  day  after  infection. 

The  concentration  of  RHA  in  tho  preparations  comprised  basically 
0.3>i',  and  the  conoontration  of  DKA  was  various  -  from  0.05  to 
0.1^. 


V/o  take  this  opportunity  to  thank  I.  P.  Kok,  1.  II.  Skuratovrkayu, 
T.  1.  Uilaya,  1.  P.  Staoov3kaya,  and  ti.  II.  Dobrovolskaya  for  kindly 
giving  us  the  preparations  of  infectious  nucloic  acidal 


Isolation  of  pure  virus  from  inclusion  bodios  of  the  nuclear 
polyhedroais  virus  was  performed  by  the  method  of  iiorgolu  /T7  - 

Prior  to  administration  of  the  preparations  of  JAa  and  I;IiA 
the  culturos  wero  waahod  In  some  cases  with  Ringer  solution,  in 
others  with  a  hypertonic  solution  of  NaCl,  and  somotimos  with 
nutrient  medium  or  a  suspension  of  bentonite.  Such  treatment  was 
performed  for  tho  purpoao  of  removing  dosoxyribonuclcaco  and 
ribonuclcasc  which  had  accumulated  as  a  result  of  tho  vital  activ¬ 
ity  of  cultural  colls.  After  treatment  with  one  of  the  above- 
mentioned  solutions  the  culturos  wero  rinsed  with  nutrient  medium 
for  removing  traces  of  solution. 

Immediately  after  isolation  a  drop  of  tho  preparation  of 
nucloic  acid  was  introduced  into  the  culture  and  the  same  amount 
of  fresh  cultural  medium  was  added  for  tho  nourishment  of  the  cells. 

In  all  the  experiments  we  used  6-7  cultures  each,  and  each 
time  an  exporiinont  was  set  up  1-2  cultures  wore  infected  with 
infectious  homolymph,  obtainod  from  infocted  silkworm  larvao,  as 
a  control  .  V/o  also  left  2  control  oulturos  in  which  Ringer  solu¬ 
tion  was  introduced. 

In  each  of  tho  series  of  experiments  for  studying  t.:s  infcctiv- 
ity  of  purifiod  nuclear  polyhodroai3  virus  wo  used  d  cult^ris; 
in  2  culturos  wo  introduced  a  suspension  of  virus  particles  in 
distilled  water;  for  tho  infeotion  of  3  cultures  this  s us  icnsicn 
••he  uilutod  in  a  ratio  of  1:1  with  inactivated  hemolyxpu/  cotaihwd 
from  aoalthy  silkworm  chryaalisos;  3  culturos  wore  infect  :u  with 
puro  virus,  diluted  with  this  same  horcolymph  in  a  ratio  of  1:3. 
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At  tho  same  time  we  sot  up  4  control  cultures,  in  2  or  which 
wo  introduced  Ringer  solution,  and  in  2  -  homolymph  from  an 
infected  insect.  Experimental  and  control  cultures  were  incubated 
at  20-29°  and  the  medium  in  them  was  ohanged  regularly  one  time  a 
week. 


Results  and  Die ous si on 

10  oorios  of  tests  were  set  up  for  studying  the  inf activity 
of  DIIA  and  10  series  for  RNA,  and  also  2  series  of  teste  cn  tho 
infeotion  of  inseot  tissue  cultures  with  purified  nuclear  poly- 
hodrosis  virus. 

Tho  tost  cultures  wore  follov/od  for  2  months  by  moans  of 
microscopic  observation  for  the  appoaranoe  of  polyhedrn.  Hot  in 
ono  of  tho  -20  series  of  tests  were  wo  able  to  detect  the  dov^lop- 
mont  of  nucloar  polyhodroais  in  cultures  following  tho  adminis¬ 
tration  of  preparations  of  nuoleio  aoids  or  following  tlioir  Infec¬ 
tion  with  purified  virus  particles# 

in  the  oontrol  cultures,  in  which  the  homolymph  of  an  infected 
inseot  was  introduced,  in  the  majority  of  oases  polyhodra  appeared. 

Tho  negative  results  obtained  by  us  in  tho  experiments  cn  the 
infootlon  of  inseot  tissue  cultures  with  purified  virus  confirm 
the  carlior  experiments  of  the  Canadian  authors  Vaughn  and  Faulkner 
/57.  Subsequently  those  investigators  wore  able  to  cause  the 
infection  of  cells  and  tissue .cultures  with  pure  virus  particles 
only  following  tho  addition  of  polyhedrosis  protein  to  the  latter. 

In  tho  opinion  of  the  authors,  polyhedrosis  protein  Is  the  stimu¬ 
lating  agent  which  promotes  tho  ponetration  of  virua  particles 
into  tho  cell.  Up  until  the  present  time  the  infoctivity  of 
virul  nuclolc  acids  in  insoct  tissue  cultures  had  not  been  studied. 
Tho  failure  of  both  viral  nuoleio  no  ids  and  purified  virus  to 
infoct  insect  tissue  cultures  confirms  tho  opinion  of  x^aulkner  and 
Vaughn  that  the  penotratlon  of  pure  virus  particles,  and  also, 
apparently,  largo  moloculos  of  nucloic  aoids,  into  cells  under 
cultural  conditions  roquircs  yot  some  other  factor  which  carries 
out  tho  specific  function.  Tills  probably  explains  the  infoctivity 
of  homolymph  from  an  infeotod  inseot.  It  contains  both  virus 
particlos  and  polyhedrosis  protein,  which  in  this  ease  apparently 
plays  an  important  role# 

The  negative  results  of  infeotion  of  insect  tissue  o-.5l.ur->:- 
with  RIKi  from  a  polyhedrosis  infected  hoot  aro  possibly  c-innc^t.--. 
with  tho  fact  that  during  the  isolation  of  RNA  there  is  th<-  pos¬ 
sibility  of  Its  partial  destruction,  as  a  result  of  wnich  it  loc-'a 
its  ability  to  penetrate  into  a  oell  under  cultural  conditions. 
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It  follows  to  note,  however,  that  this  material  (infectious  HUA) 
causes  th>  disease  in  insects  when  administered  by  the  intmlymph 

rr-U^C  /T7. 


The  ronult3  of  our  experiments  testify  that  the  coll  r.ombr*'n? 
in  iivuct  tissue  cultures  is  changed,  having  become  less  perr cable, 
r.y  e  result  of  which  the  largo  molecules  of  nucloic  acids  cannot 
Penetrate  into  the  cell.  The  possibility  is  not  excluded  of  the 
active  influence  of  ribonucloaso,  which  all  this  time  is  being 
liberated  by  the  cells. 

Conclusions 

1.N‘  Preparations  of  RNA  and  i/rlA,  isolated  by  the  phenol  r.-.ethOu 
fi’n:.:  inr.ucto  inf  acted  with  tho  virus  of  nuolcar  polyhedresis,  eo  not 
o u'd so  tho  development  of  polyhodra  in  colls  of  insect  tissue  cul¬ 
tures  . 


■  2.  lure  virus  particlos,  freed  of  polyhcdrosis*  protein  by 
moans  of  ohomical  treatment  (based  on  Iiergold),  being  completely 
infectious  for  intaot  insoots,  when  introduced  into  a  culture  do  not 
cruse  tho  development  of  the  Jaundico  virus  under  cultural  condi- 

t  x  Oilw*  .  I 
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